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STRUCTURE OF CONNECTION AMONG SUMMARY OF THE INVENTION 
CIRCUIT BODY , BUS BAR AND 

ELECTRONIC ELEMENT The present invention is made in view of the above 
mentioned circumstances , and an object thereof is to provide 

CROSS REFERENCE TO RELATED a structure of connection between a circuit body , a bus bar 
APPLICATIONS and an electronic element capable of suppressing deforma 

tion of the flexible board in the mounting area of the 
electronic element . This application is based on Japanese Patent Application 

( No. 2018-130912 ) filed on Jul . 10 , 2018 and Japanese To attain the above - mentioned object , a structure of 
Patent Application ( No. 2018-144234 ) filed on Jul . 31 , 2018 10 connection among a circuit body , a bus bar and an electronic 
and , the contents of which are incorporated herein by element according to the present invention and a bus bar 

module according to the present invention are characterized reference . by the following [ 1 ] to [ 5 ] : 
[ 1 ] The structure of connection among a circuit body , a bus BACKGROUND OF THE INVENTION 15 bar and an electronic element , the connection structure being 
provided with : 1. Field of the Invention a circuit body configured by a flexible board on which a 
wiring pattern is provided ; 

The present invention relates to a structure of connection a bus bar attached to a mounting surface of the circuit among a circuit body , a bus bar and an electronic element . 20 body ; and 
an electronic element attached to the mounting surface so 2. Description of the Related Art as to connect the bus bar and the wiring pattern , 
wherein the bus bar has a fixed portion extending along 

Conventionally , a flexible board ( FPC : Flexible Printed the mounting surface ; 
Circuits ) where a wiring pattern is provided has been used wherein the fixed portion is fixed to the mounting surface 
as wiring that connects between various electronic devices so that a restricted area which restricts deformation of the 
( for example , see JP - A - 2002-093995 ) . The flexible board mounting surface is formed in a periphery of the fixed 
typically has a structure where a thin - film conductive layer portion ; and 
constituting a wiring pattern of a predetermined form ( that wherein the electronic element is arranged in the 
is , a circuit ) is sandwiched between insulating films , and in 30 restricted area and is fixed to the mounting surface . 
particular , is characterized by being capable of flexible [ 2 ] In the connection structure according to the above [ 1 ] , 
deformation such as curving while maintaining electric the fixed portion of the bus bar has a first portion 
characteristics . extending in a direction along the mounting surface and a 

pair of second portions extending in a direction intersecting 
TECHNICAL FIELD 35 with the first portion and along the mounting surface ; and 

the first portion and the pair of second portions are fixed 
The present invention relates to a structure of connection to the mounting surface so that the restricted area is formed 

among a circuit body , a bus bar and an electronic element , in a part sandwiched between the pair of second portions . 
and a bus bar module using the connection structure . [ 3 ] In the connection structure according to the above [ 1 ] or 

40 [ 2 ] , 
BACKGROUND ART the electronic element is attached to the mounting surface 

so as to connect the fixed portion and the wiring pattern . 
Conventionally , a flexible board ( FPC : Flexible Printed [ 4 ] In the connection structure according to any one of the 

Circuits ) where a wiring pattern is provided has been used above [ 1 ] to [ 3 ] , 
as wiring that connects between various electronic devices 45 the fixed portion is higher than the electronic element in 
( for example , see JP - A - 2002-093995 ) . The flexible board a thickness direction of the circuit body ; and 
typically has a structure where a thin - film conductive layer the connection structure further being provided with : 
constituting a wiring pattern of a predetermined form ( that a sealing member that is arranged in the restricted area 
is , a circuit ) is sandwiched between insulating films , and in formed by the fixed portion and covers the electronic 
particular , is characterized by being capable of flexible 50 element so as to isolate the electronic element from an 
deformation such as curving while maintaining electric outside . 
characteristics . [ 5 ] A bus bar module attached to a battery assembly where 
When an electronic element is directly mounted on a a plurality of single cells are laminated , the bus bar module 

flexible board , normally , a reinforcing plate that is more being provided with : 
difficult to become deformed than the constituent material 55 a circuit body configured by a flexible board on which a 
( for example , a polyimide film ) of the flexible board is wiring pattern is provided ; 
provided on the mounting area of the electronic element in a bus bar configured to be connected to an electrode of 
order that separation of the portion of connection between each of the single cells ; and 
the wiring pattern and the electronic element ( for example , a holder configured to hold the bus bar and being stretch 
a soldered portion ) or the like does not occur due to a 60 able and shrinkable in the first direction , 
deformation of the flexible board . However , the provision of wherein the circuit body includes : 
the reinforcing plate is undesirable from the viewpoint of a belt - like main line that extends in the first direction ; 
reduction in the size of the flexible board , reduction in the a belt - like branch line that extends from the main line so 
number of parts and the like . Accordingly , it is desired to as to branch from the main line , a part of the branch line 
suppress deformation of the flexible board in the mounting 65 extending in the first direction and including a folded portion 
area of the electronic element without the use of a reinforc- having a shape folded back around an axis intersecting with 
ing plate . the first direction ; 
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a connection portion provided in a position closer to a between the electronic element and the bus bar by the 
distal end of the branch line than the folded portion and sealing member , so that deformation of the circuit body is 
configured to be connected to the bus bar ; and further solidly suppressed . From this point of view , it is 

an electronic element attached to a mounting surface of preferable that the sealing member be provided so as to fill 
the connection portion so as to connect the bus bar and the 5 the entire part of the area formed by the fixed portion of the wiring pattern , bus bar . 

wherein at the connection portion , the circuit body , the According to the bus bar module of the structure of the bus bar and the electronic element are connected by the above [ 5 ] , the folded portion is configured so that the connection structure according to any one of the above [ 1 ] connection portion and the main line are along surfaces to [ 4 ] . different in the thickness direction of the main line . For this According to the connection structure of the structure of 
the above [ 1 ] , the bus bar originally used for electric reason , when the bus bar module is assembled to the battery 
connection with an external device or the like is used , and assembly , the lower surface of the main line is situated away 
the restricted area where deformation of the circuit body is from the upper surfaces of the single cells . Therefore , for 
regulated is formed within the mounting surface of the 15 example , it is unnecessary to provide a protecting member 
circuit body . For example , if a fixed portion of a form or the like for protecting the circuit body between the main 
surrounding a specific area is fixed to the mounting surface , line of the circuit body and the upper surfaces of the single 
the circuit body in the restricted area is in a stretched cells , so that contribution can be made to reduction in height , 
condition by being supported by the fixed portion . Conse reduction in the number of parts , simplification of the 
quently , even if an external force reaches the circuit body , 20 manufacturing process and the like of the bus bar module . At 
the circuit body in the restricted area surrounded by the fixed this time , if the main line and the branch line have a strength 
portion is kept in a flat condition and cannot be easily of a degree that can maintain the condition where the main 
deformed . And the electric element is mounted in the line of the circuit body is away from the upper surfaces of 
restricted area where deformation is regulated as described the single cells , the circuit body is self - standing . Moreover , 
above . Thereby , deformation of the circuit body in the 25 a support member for maintaining such a condition may be 
mounting area of the electronic element can be regulated used as required . That is , the circuit body may be configured 
without the use of an attached member such as a conven so as to be self - standing to maintain the above - mentioned tionally used reinforcing plate . In other words , deformation condition , or may be configured so as to maintain the of the flexible board in the mounting area of the electronic above - mentioned condition by using a different member or element can be appropriately suppressed while reduction in 30 the like . 
the size of the flexible board and reduction in the number of Further , according to the bus bar module of the above parts are attained . The above - mentioned “ deformation ” is a described structure , the bus bar originally used for electric concept including various deformation modes that can affect 
the condition of attachment of the electronic element to the connection with the single cells is used , and the area where 
mounting surface such as curving and flexion of the circuit 35 deformation of the circuit body is regulated is formed within 
body in the thickness direction of the circuit body , twisting the mounting surface of the connection portion . For 
of the circuit body and bending of the circuit body . example , if a bus bar of a form surrounding a specific area 

According to the connection structure of the structure of is fixed to the mounting surface ( specifically , the fixed 
the above [ 2 ] , by the first portion and the pair of second portion ) , the circuit body in the area is in a stretched 
portions , the fixed portion can be structured that has , for 40 condition by being supported by the fixed portion . Conse 
example , a form surrounding a specific area from three sides quently , even if an external force reaches the circuit body , 
so that one side is open ( as an example , a substantial U the circuit body in the area surrounded by the fixed portion 
shape ) . At this time , if the electronic element is mounted in is kept in a flat condition and cannot be easily deformed . And 
the area sandwiched between the pair of second portions , not the electric element is mounted in the area where deforma 
only separation of the electronic element or the like can be 45 tion is regulated as described above . Thereby , deformation 
suppressed by regulating deformation of the circuit body but of the circuit body in the mounting area of the electronic 
also the wiring pattern connecting with the electronic ele element can be regulated without the use of an attached 
ment can be easily provided through the part having no fixed member such as a conventionally used reinforcing plate . 
portion and being open . That is , the connection structure of As described above , the bus bar module of the present 
the present structure can provide a fixed portion of a form 50 structure is excellent in the assemblability to the battery excellent in practicality . assembly and the conformability to the deformation of the According to the connection structure of the structure of battery assembly and the manufacturing variations com the above [ 3 ] , the fixed portion of the bus bar can be used 
as the point of contact between the bus bar and the electronic pared with general bus bar modules . Further , the bus bar 

module of the present structure is capable of appropriately element . Therefore , contribution to reduction in the size and 55 
reduction in the cost of the connection structure can be made suppressing the deformation of the flexible board in the 
more than in a case where the point of contact between the mounting area of the electronic element while reducing the 
bus bar and the electronic element is provided in another size and the number of parts of the flexible board particularly 
portion different from the fixed portion . at the portion of connection with the bus bar . 

According to the connection structure of the structure of 60 According to the present invention , a structure of con 
the above [ 4 ] , by the sealing member covering the electronic nection among a circuit body , a bus bar and an electronic 
element ( for example , a potting material ) , the waterproofing element capable of suppressing the deformation of a flexible 
property of , for example , the electronic element and the board in a mounting area of the electronic element , and a bus 
point of contact between the electronic element and the bus bar module can be provided . 
bar can be enhanced . Further , if the sealing member is fixed 65 The present invention has been briefly described above . 
in a state of adhering to the mounting surface , an external Further , details of the present invention will be further 
force is restrained from reaching the point of contact clarified by reading through the mode for carrying out the 



US 10,964,929 B2 
5 6 

invention ( hereinafter , referred to as " embodiment ” ) view corresponding to the lower side metal layer in the 
described below with reference to the attached drawings . periphery of the front end portion of the circuit body . 

FIG . 17 is a cross - sectional view corresponding to FIG . 
BRIEF DESCRIPTION OF DRAWINGS 16B at the front end portion of the circuit body according to 

5 another modification of the present embodiment . 
FIG . 1 is an overall perspective view of a bus bar module FIG . 18A is a perspective view showing a manner in 

according to the present embodiment . which a cover is attached to the holder of the bus bar 
FIG . 2 is a perspective view of a battery assembly to module , and FIG . 18B is a perspective view showing the 

which the bus bar module to which the present invention is condition where the cover is attached to the holder of the bus 
applied is assembled . 10 bar module . 
FIG . 3 is a perspective view where an end portion of a FIG . 19 is a side view for explaining the position of 

circuit body is enlarged . engagement between the holder and the cover . 
FIG . 4 is a perspective view showing the structure of a FIG . 20A is a perspective view of a cover in the assembled 

main line , first branch portions and second branch portions condition , and FIG . 20B is an exploded perspective view of 
15 the cover . constituting the circuit body . FIG . 21A is an upper view of the cover in the assembled FIG . 5A is a perspective view showing a condition where condition , FIG . 21B is a cross - sectional view corresponding the second branch portion is bent in an S shape as a whole , to the C - C cross section of FIG . 21A on the cover in the most FIG . 5B is a perspective view showing a shape into which stretched condition , and FIG . 21C is a cross - sectional view 

the second branch portion is deformed when the bus bar 20 corresponding to the C - C cross section of FIG . 21A in the relatively moves rearward , and FIG . 5C is a perspective most shrunken condition . 
view of a condition where the bus bar relative moves FIG . 22 is a perspective view showing the condition 
forward so that the second branch portion stretches . where a protector attached to the circuit body exposed from 
FIG . 6 is a perspective view showing a part of the holder . the cover is fixed to the cover . 
FIG . 7 is a perspective view of an accommodation space 25 FIG . 23A is an upper view of the protector attached to the 

in a bus bar accommodating portion . circuit body exposed from the cover , and FIG . 23B is a lower 
FIGS . 8A to 8C are perspective views showing modifi- view of the protector attached to the circuit body exposed 

cations of a folded portion of the second branch portion from the cover . 
constituting the circuit body ; FIG . 8A shows a case where FIG . 24A is a schematic view for explaining a manner in 
the folded portion is Z - shaped as a whole , FIG . 8B shows a 30 which a connector provided on the front end portion of the 
case where the folded portion is C - shaped as a whole , and circuit body moves forward under the condition where the 
FIG . 8C shows a case where the folded portion is O - shaped protector is fixed to the cover , and FIG . 24B is a schematic 
as a whole . view for explaining a manner in which the connector pro 

FIG . 9A is a perspective view showing a modification of vided on the front end portion of the circuit body moves 
the first branch portion , and FIG . 9B is a perspective view 35 rearward under the condition where the protector is fixed to 
showing a modification of a position of branch of the main the cover . 
line and the branch line . 
FIG . 10 is a perspective view where the periphery of the DETAILED DESCRIPTION OF THE 

position of contact between a connection piece of the bus bar EXEMPLARY EMBODIMENTS 
and a connection portion of the second branch portion is 40 
enlarged . Embodiment 
FIG . 11A is a top view of the periphery of the connection 

position shown in FIG . 10 , and FIG . 11B is an A - A cross- Hereinafter , referring to the drawings , a bus bar module 
sectional view of FIG . 11A . 10 using a structure of connection among a circuit body , a 
FIG . 12A is a view , corresponding to FIG . 11A , of the bus 45 bus bar and an electronic element according to an embodi 

bar module according to a modification of the present ment of the present invention will be described . The bus bar 
embodiment , FIG . 12B is a view , corresponding to FIG . module 10 according to the present embodiment is used in 
11A , of the bus bar module according to another modifica- such a manner as to be assembled to a battery assembly ( a 
tion of the present embodiment , and FIG . 12C is a view , battery module where a plurality of single cells are disposed 
corresponding to FIG . 11A , of the bus bar module according 50 so as to be assembled ) as a driving power source mounted 
to still another modification of the present embodiment . on , for example , an electric car and a hybrid car . 
FIG . 13A is a perspective view where the periphery of the ( Structure of the Battery Assembly ) 

position of connection between the connection piece of the First , a battery assembly 1 to which the bus bar module 10 
bus bar and the connection portion of the second branch of the present embodiment is attached will be described . As 
portion on the bus bar module according to another modi- 55 shown in FIG . 2 , the battery assembly 1 is formed by 
fication of the present embodiment is enlarged , and FIG . linearly connecting a plurality of single cells 2. The single 
13B is a B - B cross - sectional view of FIG . 13A . cells 2 each have a positive electrode 4 and a negative 
FIG . 14A is a cross - sectional view corresponding to an electrode 5 provided so as to project on the top portion of a 

upper side metal layer on a part of the circuit body , and FIG . battery body ( body ) 3 formed in a rectangular shape . The 
14B is a cross - sectional view corresponding to a lower side 60 positive electrode 4 and the negative electrode 5 are dis 
metal layer on part of the circuit body . posed away from each other on an electrode surface 6 of the 
FIG . 15 is a cross - sectional view where the periphery of battery body 3 , and are each provided so as to substantially 

one branch portion on the circuit body shown in FIG . 14A vertically project upward from the electrode surface 6 in a 
is enlarged . cylindrical shape . 
FIG . 16A is a cross - sectional view corresponding to the 65 In the battery assembly 1 , the single cells 2 are arranged 

upper side metal layer in the periphery of the front end so as to be assembled in a predetermined direction ( as 
portion of the circuit body , and FIG . 16B is a cross - sectional sembled direction ) in such a manner that the positive elec 
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trodes 4 and the negative electrodes 5 of the adjoining single portion 232 having a surface substantially parallel to the 
cells 2 alternate with each other . In this battery assembly 1 , main line 21 is provided , and to the upper surface of the 
for example , the positive electrode 4 of one of the single leading end portion 232 , a connection portion 24 is attached . 
cells 2 corresponding to both ends of the series - connected The lower surface of the connection portion 24 is provided 
single cells 2 is the total positive electrode , whereas the 5 parallel to the lower surface of the main line 21 in a different 
negative electrode 5 of the other of the single cells 2 is the height position , and the lower surfaces are away from each total negative electrode . other . The upper surface of the connection portion 24 is 
( General Structure of the Bus Bar Module ) connected to the bus bar 25 connecting the positive electrode Next , the bus bar module of the present embodiment will 4 and the negative electrode 5 of the adjoining single cells be described . As shown in FIG . 1 , the bus bar module 10 has : 10 2 in the battery assembly 1. Thereby , the second branch a circuit body 20 formed of a flexible board ( FPC ) and to 
which bus bars 25 ( see FIG . 3 ) connected to the positive portion 23 is connected to the electrodes of each single cell 

2 through the connection portion 24 and the bus bar 25 , so electrodes 4 and the negative electrodes 5 of the single cells 
2 are attached ; and a holder ( wire routing member ) 30 for that the voltage detection line 211 is connected to the 

electrodes . accommodating and holding the circuit body 20 and for the 15 
attachment to the battery assembly 1 . As shown in FIGS . 3 and 5A to 5C , the bus bar 25 has : 
As shown in FIGS . 1 and 3 , the circuit body 20 has a a bus bar body 251 which is a plate - like member formed of 

belt - like main line 21 disposed in the assembled direction on a conductor ( for example , made of copper ) and is rectan 
the single cells 2 and where a plurality of wiring patterns gular as a whole ; and a connection piece 252 projecting from 
( details will be described later ) are provided . To an end 20 the bus bar body 251 toward the main line 21. The bus bar 
portion of the main line 21 , a connector 212 is attached body 251 is provided with two electrode holes 253 through 
through a voltage detection line 211 pulled out from the which the positive electrode 4 and the negative electrode 5 
main line 21. The connector 212 is connectable to a later- of the adjoining single cells 2 are passed . At the end portion 
described voltage detector 60 ( see FIG . 22 ) . on the side of the main line 21 and the end portion on the 
On the side portions of the main line 21 in the length 25 opposite side on the bus bar body 251 , positioning concave 

direction in the present example , substantially coinciding portions 254 are provided so as to correspond to intervals 
with the “ assembled direction ” of the battery assembly 1 ) , between the two electrode holes 253. Moreover , to the lower 
belt - like first branch portions 22 extending in a direction surface of the connection piece 252 of the bus bar body 251 , 
intersecting with the length direction and thickness direction the connection portion 24 of the second branch portion 23 is 
of the main line 21 ( outside of the main line 21 in the width 30 connected . A concrete form of the connection between the 
direction ) are provided , and at the leading end of each first connection piece 252 of the bus bar 25 and the connection 
branch portion 22 , a belt - like second branch portion 23 portion 24 of the second branch portion 23 will be described 
extending in a direction parallel to the assembled direction later . 
of the battery bodies 3 is provided . The main line 21 , the first A bus bar 25A provided on each end of the main line 21 
branch portions 22 and the second branch portions 23 are 35 in the length direction is connected to the total positive 
formed of an FPC . Therefore , the main line 21 , the first electrode or the total negative electrode , and is provided 
branch portions 22 and the second branch portions 23 are with one electrode hole 253 through which the total positive 
flexibly deformable particularly in a direction orthogonal to electrode or the total negative electrode is passed . To the bus 
the surface of each . bar 25A , a power cable ( not shown ) that derives power from 
As shown in FIGS . 4 and 5A , the second branch portions 40 the battery assembly 1 is connected . The internal structure of 

23 each have a folded portion 231 folded back around axes the main line 21 , the first branch portions 22 and the second 
L1 and L2 ( in other words , around axes extending in the branch portions 23 constituting the circuit body 20 will be 
width direction of the second branch portion 23 ) intersecting described later . 
with the assembled direction of the battery assembly 1 ( in ( Structure of the Holder ) 
the present example , substantially coinciding with the exten- 45 As shown in FIG . 6 , the holder 30 is formed of , for 
sion direction of the second branch portion 23 ) . In the example , resin , and has , in a central portion in the width 
present example , the second branch portions 23 are each direction , a main line accommodating portion 31 extending 
bent in an S shape ( including an inverted S shape ) as a whole in the assembled direction of the single cells 2 and accom 
by a first folded portion 231A folded back with respect to the modating and holding the main line 21. The main line 
axis L1 and a second folded portion 231B folded back with 50 accommodating portion 31 is provided with main line sup 
respect to the axis L2 . For this reason , the second branch port members 311 at predetermined intervals in the length 
portion 23 is movable in the length direction of the main line direction of the main line 21 that it accommodates , and the 
21 ( the assembled direction of the battery assembly 1 ) and main line 21 is routed on the main line support members 311 . 
stretchable and shrinkable also in the vertical direction . When the main line 21 , the first branch portions 22 and the 

The first branch portion 22 is provided so as to be flush 55 second branch portions 23 have a strength of a degree 
with the main line 21 outside the main line 21 , and the capable of maintaining a condition where the circuit body 20 
second branch portion 23 is connected to the first branch of the present example is self - standing without the support 
portion 22. For this reason , the second branch portion 23 is by the main line support members 311 , it is unnecessary to 
provided outside the main line 21 in the width direction , and provide the main line support members 311. However , even 
is provided so as to be S - shaped downward under the 60 in this case , the main line support members 311 may be 
condition where the relative positions of the battery assem- provided in order to deliver an auxiliary support function 
bly 1 and the circuit body 20 do not change ( see FIG . 5A ) . when the circuit body 20 cannot maintain the self - standing 
For this reason , the bus bar 25 is situated below the plane of condition for some reason . As described above , the circuit 
the main line 21 outside the main line 21 in the width body 20 may be configured so as to maintain the above 
direction . 65 mentioned condition by using the main line support mem 

Moreover , on the end portion of the second branch portion bers 311 or may be configured so as to be self - standing 
23 opposite to the first branch portion 22 , a leading end without the use of the main line support members 311 . 
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On each outer side of the main line accommodating branch line is bent in an S shape as a whole , FIG . 5B shows 
portion 31 in the width direction , a bus bar accommodating a condition where the second branch line slightly stretches 
portion 32 accommodating the bus bar 25 is provided . In the rearward , and FIG . 5C shows a condition where the second 
bus bar accommodating portion 32 , a plurality of accom- branch line stretches forward . 
modation spaces 33 accommodating the bus bars 25 are As described above , the main line 21 is routed on the main 
provided in the assembled direction of the single cells 2. As line support members 311 of the holder 30 , and movable 
shown also in FIG . 7 , the adjoining accommodating spaces upward and in the length direction . Moreover , the bus bar 25 
33 are separated by partitions 34 to prevent contact between is fixed to the inside of the accommodation space 33 of the the adjoining bus bars 25. On each end portion of the main holder 30 , and the accommodation space 33 is movable in 
line 21 in the length direction , an accommodation space 33A 10 the length direction of the main line 21. The main line 21 and accommodating the bus bar 25A connected with the power the bus bar 25 are connected through the second branch cable ( not shown ) is provided , and a power cable accom 
modating portion 36 is provided continuously with the portion 23 bent in an S shape ( see FIG . 5A ) . 
accommodation space 33A . Even if the relative positions of the battery assembly 1 and 
As shown in FIG . 7 , the accommodation space 33 is a 15 the circuit body 20 are changed , for example , due to a 

rectangular space that is open at the top and partitioned by deformation of the battery assembly 1 under this condition 
an outer wall 331 on the outside and an inner wall 332 on the and this changes the relative positions of the main line 21 
inside in the width direction , and a pair of partitions 34 on and the bus bars 25 , the changes ( shifts ) of the relative 
both sides in the assembled direction . One side of each positions can be absorbed by the bending and stretching of 
partition 34 in the assembled direction ( left side in FIG . 7 ) 20 the second branch portions 23. Likewise , even if the size of 
is connected to the outer wall 331 and the inner wall 332 the battery assembly 1 in the assembled direction differs 
through a stretching and shrinking portion 35. Consequently , among the manufactured battery assemblies 1 due to the 
the accommodation space 33 is stretchable and shrinkable in assembly tolerances of a plurality of single cells 2 , the 
the assembled direction . manufacturing variations can be absorbed by the bending 

The lower end portion of the outer wall 331 and the lower 25 and stretching of the second branch portions 23 . 
end portion of the inner wall 332 are coupled by a coupling More specifically , FIG . 5B shows a case where the bus bar 
plate 333. On the lower end portion of the outer wall 331 and 25 is slightly shifted rearward ( rightward in FIG . 5B ) with the lower end portion of the inner wall 332 , engagement respect to the main line 21. In this case , the S shape of the claws 334 are provided on both sides with the coupling plate folded portion 231 of the second branch portion 23 is 
333 in between . This enables the bus bar 25 to be held 30 deformed to thereby allow the shift of the bus bar 25 . between the coupling plate 333 and the engagement claws Moreover , FIG . 5C shows a case where the bus bar 25 is 334. Moreover , on the inner side surface of the outer wall 
331 and the inner side surface of the inner wall 332 , largely shifted forward ( leftward in FIG . 5C ) with respect to 
projections 338 are provided so as to project inward in a the main line 21. In this case , the S shape of the folded 
central portion in the assembled direction . These projections 35 portion 231 of the second branch portion 23 stretches to 
338 are fitted in the positioning concave portions 254 of the allow the shift of the bus bar 25. Although not shown , when 
bus bar 25 ( see FIG . 5A ) to position the bus bar 25 . the main line 21 moves upward or downward to change the 

The inner wall 332 is provided with a cut part 336 , and in position relative to the bus bar 25 , the shape of the folded 
correspondence with the cut part 336 , a support plate 337 is portion 231 stretches in the vertical direction to thereby 
provided so as to project inward . Thereby , the connection 40 allow the change of the relative position . 
piece 252 of the bus bar 25 accommodated in the accom- In the above - described embodiment , a case is described 
modation space 33 is supported by the support plate 337 . where the folded portions 231 of the second branch portions 

Moreover , on each side of the coupling plate 333 in the 23 are bent in an S shape ( including an inverted S shape ) as 
coupling direction , a space 335 is provided . Consequently , a whole . In addition , as shown in FIG . 8A , the folded 
the positive electrode 4 and the negative electrode 5 of the 45 portions 231 may be folded in a Z shape ( including an 
single cell 2 can be exposed to the inside of the accommo- inverted Z shape ) as a whole . Moreover , as shown in FIG . 
dation space 33 from the space 335 , so that they can be 8B , the folded portions 231 may be formed in a C shape 
connected to the electrode holes 253 of the bus bar 25 ( including an inverted C shape ) as a whole . Further , as 
accommodated in the accommodation space 33. Instead of shown in FIG . 8C , the folded portions 231 may be formed 
the coupling plate 333 , a bottom plate may be provided 50 in an O shape as a whole . As in the example shown in FIG . 
where cut parts or holes corresponding to the positive 8C , the branch lines 22 and 23 may be configured so that the 
electrode 4 and the negative electrode 5 of the single cell 2 lower surface of the main line 21 and the lower surfaces of 
are provided . the connection portions 24 are flush with each other as 
As shown in FIG . 1 , the holder 30 accommodates and required . 

holds a part of the circuit body 20 situated on the rear of a 55 Moreover , for example , in the above - described embodi 
position a predetermined length behind the front end of the ment , a case is described where the first branch portions 22 
main line 21 to which the connector 212 is attached ( in other extend on the same plane as the main line 21 ; however , as 
words , of the circuit body 20 , a part within a range where at shown in FIG . 9A , the first branch portions 22 may be 
least the position of branch of the main line 21 and the first provided in a direction intersecting with the lower surface of 
branch portion 22 is present ) . In other words , the part of a 60 the main line 21 ( for example , a downward direction 
predetermined length from the front end of the main line 21 orthogonal to the main line 21 in FIG . 9A ) . Further , for 
to which the connector 212 is attached ( hereinafter , referred example , in the above - described embodiment , a case is 
to as “ exposed part 213 ” ) is not accommodated in the holder described where the first branch portions 22 branch from 
30 but exposed from the holder 30 . side portions of the main line 21 , as shown in FIG . 9B , an 
( Operation of the Bus Bar Module ) 65 opening 29 may be provided in a central area different from 
Next , the operation of the bus bar module 10 will be the side portions of the main line 21 so that the first branch 

described . FIG . 5A shows a condition where the second portions 22 branch from the central area of the main line 21 . 
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( Internal Structure of the Main Line and the Branch Lines corresponding upper side wiring patterns 204a extend from 
Constituting the Circuit Body ) the neighborhood of the tail end portions of the second 

Next , referring to FIGS . 11B , 14A , 14B and 17 , the branch portions 23 by way of the first and second branch 
internal structure of the main line 21 , the first branch portions 22 and 23 up to the via holes 206 in the neighbor 
portions 22 and the second branch portions 23 constituting 5 hood of the first branch portions 22 on the main line 21. And 
the circuit body 20 will be described . as shown in FIG . 14B , from the via holes 206 , the corre 
As described above , the main line 21 , the first branch sponding lower side wiring patterns 204b extend up to the 

portions 22 and the second branch portions 23 constituting via holes 206 ( see FIG . 16B ) in the neighborhood of the 
the circuit body 20 are formed of an FPC . As shown in FIG . connector 212 on the main line 21. Further , as shown in FIG . 
11B , ( the FPC constituting ) the circuit body 20 is formed of 10 16A , from the via holes 206 , the corresponding upper side 
a resin layer 201 , and an upper side metal layer 203a and a wiring patterns 204a extend up to the connector 212 , 
lower side metal layer 203b so as to be sandwiched in the whereby the first and second branch portions 22 and 23 and 
resin layer 201. Typically , the resin layer 201 is made of the connector 212 are connected so as to be electrical 
polyimide , and the upper side metal layer 203a and the continuous . That is , at the portion of connection with the 
lower side metal layer 203b are made of copper ( Cu ) . As 15 connector 212 on the main line 21 , the upper side wiring 
described later , in the present embodiment , a conventionally patterns 204a corresponding to all the first and second 
required reinforcing plate for suppressing a deformation , branch portions 22 and 23 provided on both sides in the 
such as curving and the like of the circuit body 20 can be width direction are connected to the connector 212 ( see FIG . 
omitted by supporting the circuit body 20 with the bus bars 16B ) , and no lower side wiring patterns 2046 connected to 
25. In actuality , the circuit body 20 is provided with an 20 the connector 212 are present ( see FIG . 16B ) . 
adhesive layer ( not shown ) that tightly fixes these layers By bringing the upper side wiring patterns 204a and the 
together . However , for convenience of explanation , the lower side wiring patterns 204b together to the connector 
illustration of the adhesive layer is omitted in FIG . 11B . 212 by using both the upper side metal layer 203a and the 

The upper side metal layer 203a situated on the upper side lower side metal layer 203b as described above , a plurality 
( obverse side ) of the center of the resin layer 201 in the 25 of wirings extending from a plurality of bus bars 25 can be 
thickness direction and the lower side metal layer 203b connected to the connector 212 while being rearranged in 
situated on the lower side ( reverse side ) of the center of the the order corresponding to the order of arrangement of the 
resin layer 201 in the thickness direction are embedded single cells 2 ( see FIG . 2 ) . That is , the wiring patterns can 
inside the resin layer 201. The upper side metal layer 203a be arranged in the order of potentials . 
and the lower side metal layer 203b are separated from each 30 As shown in FIGS . 14A , 14B , 16A and 16B , the upper 
other in the thickness direction of the resin layer 201 , and the side dummy patterns 205a and the lower side dummy 
resin layer 201 is interposed therebetween . That is , the upper patterns 205b are formed , mainly , in the nearly entire area 
side metal layer 203a and the lower side metal layer 203b except the area occupied by the upper side wiring patterns 
are insulated from each other . 204a and the lower side wiring patterns 204b in the part of 
As shown in FIGS . 14A and 16A , the upper side metal 35 the main line 21 accommodated in the holder 30 ( that is , the 

layer 203a forms upper side wiring patterns 204a as part of part except the exposed part 213 ) . The upper side dummy 
the above - mentioned plurality of wiring patterns , upper side patterns 205a and the upper side wiring patterns 204a , and 
dummy patterns 205a independent of the upper side wiring the lower side dummy patterns 205b and the lower side 
patterns 204a and the above - described connection portions wiring patterns 204b are disposed away from each other so 
24 independent of the upper side wiring patterns 204a . 40 as not to be electrically continuous . These upper side 
As shown in FIGS . 14B and 16B , the lower side metal dummy patterns 205a and lower side dummy patterns 205b 

layer 203b forms lower side wiring patterns 204b as the are provided mainly in order that the stiffness of the part of 
remaining part of the above - mentioned plurality of wiring the main line 21 accommodated in the holder 30 ( that is , the 
patterns and lower side dummy patterns 205b independent part except the exposed part 213 ) is higher than that of the 
of the lower side wiring patterns 204b . The corresponding 45 first and second branch portions 22 and 23 . 
upper side wiring patterns 204a and lower side wiring Further , as shown in FIG . 16B , the lower side dummy 
patterns 204b are interconnected so as to be electrically patterns 205b ( hereinafter , referred to particularly as “ con 
continuous with each other in the thickness direction of the nector connection portion dummy patterns 207 " ) are formed 
circuit body 20 through corresponding via holes 206 ( see in a predetermined area in the length direction and substan 
FIGS . 14A , 14B , 16A and 16B ) . 50 tially over the entire area in the width direction at the portion 
As shown in FIGS . 14A , 14B , 16A and 16B , regarding the of connection between the main line 21 and the connector 

first and second branch portions 22 and 23 , on one side in the 212. In other words , the connector connection portion 
width direction ( the right side in FIGS . 14A and 14B ) , of the dummy patterns 207 are provided so as to be multilayered 
plurality of first branch portions 22 and second branch with respect to the upper side wiring patterns 204a con 
portions 23 provided on both sides of the main line 21 in the 55 nected to the connector 212 . 
width direction , the corresponding upper side wiring pat- Since a multiplicity of upper side wiring patterns 204a are 
terns 204a continuously extend from the neighborhood of densely connected to the connector 212 as described above , 
the tail end portions of the second branch portions 23 by way the points of contact between the terminals incorporated in 
of the first and second branch portions 22 and 23 and the the connector 212 and the upper side wiring patterns 204a 
main line 21 over to the connector 212 connected to the front 60 are also dense . For this reason , the heat caused by the contact 
end portion of the circuit body 20 , whereby the first and resistance at each point of contact concentrates in a small 
second branch portions 22 and 23 and the connector 212 are space in the connector 212. It is desirable to release this heat 
connected so as to be electrically continuous . to the outside of the connector 212. In this regard , since the 
On the other hand , regarding the first and second branch connector connection portion dummy patterns 207 made of 

portions 22 and 23 , on the other side in the width direction 65 a metal are high in thermal conductivity , the heat inside the 
( the left side in FIGS . 14A and 14B ) , of the first and second connector 212 can be released to the outside through the 
branch portions 22 and 23 , first , as shown in FIG . 14A , the connector connection portion dummy patterns 207. There 
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fore , by providing the connector connection portion dummy the substantially U - shaped connection portion 24 and the 
patterns 207 , the performance of heat release from the rectangular tail end portion 26 are exposed so as to be open 
connector 212 can be made higher than in a mode where no at the top . 
connector connection portion dummy patterns 207 are pro The connection piece 252 of the bus bar 25 is formed of 
vided . In addition , since the stiffness of the main line 21 at a first portion 252a extending from the bus bar body 251 
the portion of connection with the connector 212 can be toward the inside in the width direction ( the side of the main 
made higher by providing the connector connection portion line 21 ) and a pair of second portions 2526 and 2520 
dummy patterns 207 than in the mode where no connector extending rearward from the leading end portion and the 
connection portion dummy patterns 207 are provided , for base portion of the first portion 252a . As a result , the 
example , separation of the point of contact between the 10 connection piece 252 has a substantial U shape that is open 
terminals and the upper side wiring patterns 204a due to the to the rear corresponding to the shape of the exposed 

connection portion 24 . deformation , for example , a curving of the main line 21 can The connection piece 252 ( which has the first portion be suppressed . 252a and the second portions 2526 and 252c ) is fixed to the In the example shown in FIG . 16B , an edge portion 207a 15 upper surface of the exposed connection portion 24 over the on the rear side ( the side opposite to the side connected to entire area so that the substantial U shapes thereof coincide 
the connector 212 ) on the connector connection portion with each other . In this example , such fixing is made by dummy pattern 207 is linear in shape . This makes the using solder H. As a result , the connection portion 24 and the 
manufacture of the connector connection portion dummy bus bar 25 are connected so as to be electrically continuous , 
patterns 207 comparatively easy . On the contrary , as shown 20 and by using the stiffness of the connection piece 252 , an 
in FIG . 17 , the edge portion 207a may be corrugated in area ( deformation restricted area ) R where the deformation 
shape . With this , the occurrence of stress concentration such as the curving of the second branch portion 23 is 
inside the connector connection portion dummy patterns 207 restricted is formed in a rectangular part sandwiched by the 
when the main line 21 of the circuit body 20 is deformed can pair of second portions 252b and 252c . 
be avoided as much as possible . In this deformation restricted area R , the chip fuse 50 is 
Next , as shown in FIG . 14A , the connection portion 24 is attached so as to bridge between the tail end portion 26 and 

formed on the tail end portion of each of the second branch the connection portion 24. Specifically , one of the electrodes 
portions 23 on all the first and second branch portions 22 and on both end portions of the chip fuse 50 is fixed to the 
23 provided on both sides of the main line 21 in the width exposed connection portion 24 , and the other thereof is fixed 
direction . As shown in FIG . 15 , the connection portion 24 is 30 to the exposed tail end portion 26. In this example , such 
disposed so as to be separate from a tail end portion 26 of fixing is made by using solder H. As a result , the connection 
the upper side wiring pattern 204a on the second branch portion 24 ( consequently , the bus bar 25 ) and the tail end 
portion 23. As described later , the bus bar 25 is connected to portion 26 ( consequently , the connector 212 ) are connected 
the connection portion 24 and a chip fuse 50 is disposed so so as to be electrically continuous . 
as to bridge between the tail end portion 26 and the con- 35 As described above , the deformation restricted area R is 
nection portion 24 ( see FIG . 10 , etc. ) , whereby the bus bar formed by the connection piece 252 of the bus bar 25 , and 
25 and the connector 212 are connected so as to be electri- the chip fuse 50 is mounted in this area . Thereby , curving of 
cally continuous . the second branch portion 23 in the mounting area of the 
As shown in FIG . 15 , a thin portion 27 where the width chip fuse 50 can be suppressed without the provision of a 

( that is , the cross - sectional area ) of the wiring pattern is 40 reinforcing plate or the like . 
relatively small is formed on the upper side wiring pattern As shown in FIG . 12A , the connection piece 252 may 
204a on the second branch portion 23. Thereby , even if have an L shape where the second portion 252c is omitted 
excessive current flows at a specific wiring pattern for from the mode shown in FIG . 11A . Moreover , as shown in 
various reasons and the chip fuse 50 does not function , the FIG . 12B , the connection piece 252 may have a rectangular 
thin portion 27 corresponding to the wiring pattern melts 45 shape where a third portion 252d coupling the leading ends 
more preferentially than the remaining part of the upper side of the pair of second portions 252b and 252c is further 
wiring pattern 204a because of the Joule heat caused by the provided in the mode shown in FIG . 11A . Further , as shown 
excessive current . Thus , the remaining part of the upper side in FIG . 12C , the connection piece 252 may be formed of two 
wiring pattern 204a ( particularly , the part where the upper first portions 252a and 252e from the bus bar body 251. In 
side wiring patterns 204a are dense on the main line 21 ) 50 any of the modes , since the chip fuse 50 is attached within 
melts , so that adverse effects on the peripheral wirings and the deformation restricted area R using the stiffness of the 
the like can be suppressed . Since the molten thin portion 27 connection piece 252 , a deformation of the second branch 
is trapped in the resin layer 201 , scattering around of the portion 23 in the mounting area of the chip fuse 50 can be 
metal forming the thin portion 27 can be suppressed . suppressed . 
( Concrete Form of Connection Between the Connection 55 Further , as shown in FIGS . 13A and 13B , a potting 
Piece of the Bus Bar and the Connection Portion of the member 28 may be provided so as to cover the chip fuse 50 
Branch Line ) so that it is separated from the outside in the deformation 

Next , referring to FIGS . 10 , 11A and 11B , a concrete form restricted area R formed by the connection piece 252 by 
of connection between the connection piece 252 of the bus using the structure such that the height of the connection 
bar 25 and the connection portion 24 of the second branch 60 piece 252 ( which has the first portion 252a and the second 
portion 23 will be described . portions 2526 and 252c ) is larger than the height of the chip 
As shown in FIGS . 10 , 11A and 11B , in the area , corre- fuse 50 ( see FIG . 11B ) . 

sponding to the connection portion 24 and the tail end As described above , by the potting member 28 covering 
portion 26 , on the upper surface of the leading end portion the chip fuse 50 , the waterproofing property of the chip fuse 
232 of the second branch portion 23 , the resin layer 201 ( see 65 50 and the electric contacts around the chip fuse 50 can be 
FIG . 11B ) constituting the circuit body 20 is removed . As a enhanced . Further , by the potting member 28 solidifying in 
result , on the upper surface of the leading end portion 232 , a state of being in intimate contact with the surface of the 
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leading end portion 232 , a deformation of the second branch top plate portion 421 , a first coupling plate portion 424 that 
portion 23 can be further suppressed by using the stiffness of is flush with the top plate portion 421 is formed in a central 
the potting member 28. It is desirable that the potting portion in the width direction , and on both sides of the first 
member 28 be provided so as to fill the entire deformation coupling plate portion 424 in the width direction , a pair of 
restricted area R formed by the connection piece 252 of the 5 second coupling plate portions 425 are formed in positions 
bus bar 25 . slightly lower than the top plate portion 421 . 
( Cover Assembled to the Holder ) Under a condition where the front side portion 41 and the Next , referring to FIGS . 18A and 18B to 21A to 21C , a rear side portion 42 are coupled together , as shown in FIGS . cover 40 assembled to the holder 30 will be described . As 20A and 21A , the tongue - shaped piece 423 of the rear side shown in FIGS . 18A and 18B , the cover 40 made of resin is 10 portion 42 enters the vertical gap between the top plate assembled to the holder 30 accommodating the circuit body 
20 from above so as to cover the circuit body 20 in order to portion 411 and the first coupling plate portion 414 of the 
protect the circuit body 20. Under the condition where the front side portion 41 , and the projection 423a of the tongue 
cover 40 is assembled to the holder 30 , the exposed part 213 shaped piece 423 is situated inside the engagement hole 413 . 
of the circuit body 20 is exposed to the outside from the 15 Moreover , the first coupling plate portion 414 enters below 
space covered with the holder 30 and the cover 40 ( see FIG . the first coupling plate portion 424 and the pair of second 
18B ) . coupling plate portions 415 enters above the pair of second 
As described above , the holder 30 is stretchable and coupling plate portions 425 , whereby the first coupling plate 

shrinkable in the front - rear direction ( the assembled direc- portion 414 and the first coupling plate portion 424 partially 
tion of the battery assembly 1 ) . For this reason , it is desirable 20 overlap with each other , and the pair of second coupling 
that the cover 40 be also configured so as to be stretchable plate portions 415 and the pair of second coupling plate 
and shrinkable in the front - rear direction . In this regard , the portions 425 partially overlap with each other . 
cover 40 is formed of two portions arranged in the front - rear Under a condition where the front side portion 41 and the 
direction ( that is , a front side portion 41 and a rear side rear side portion 42 are coupled together , the front side 
portion 42 ) , and the front side portion 41 and the rear side 25 portion 41 and the rear side portion 42 are stretchable in the 
portion 42 are coupled so as to be movable relatively to each front - rear direction until the projection 423a abuts on the 
other in the front - rear direction . Hereinafter , concrete struc rear side end of the engagement hole 413 as shown in FIG . tures of the front side portion 41 and the rear side portion 42 21B , and are shrinkable in the front - rear direction until a 
will be described . 
As shown in FIGS . 20A and 20B , the front side portion 41 30 abuts on a stopper wall 417 provided on the lower surface of 

leading end portion 423b of the tongue - shaped piece 423 
is substantially formed of a rectangular plate form top plate the top plate portion 411 of the front side portion 41 as portion 411 and a pair of side plate portions 412 hanging shown in FIG . 21C . down from both sides of the top plate portion 411 in the 
width direction . The rear side portion 42 is also substantially Thus , the cover 40 formed of the front side portion 41 and 
formed of a rectangular plate form top plate portion 421 and 35 the rear side portion 42 coupled together is configured so as 

to be stretchable and shrinkable . As a consequence , the a pair of side plate portions 422 hanging from both sides of 
the top plate portion 421 in the width direction . cover 40 also stretches and shrinks as the holder 30 stretches 
As shown in FIG . 19 , the side plate portions 412 of the and shrinks , so that the circuit body 20 and the bus bars 25 

front side portion 41 and the side plate portions 422 of the can be protected from the outside while the assemblability to 
rear side portion 42 are provided with a plurality of engage- 40 the battery assembly 1 and the conformability to the manu 
ment portions 43 so as to correspond to engagement portions facturing variations are improved . 
37 provided in a plurality of positions in the front - rear Further , in whichever position in the stretchable and 
direction on both side walls of the holder 30 ( see FIGS . 1 shrinkable range the front side portion 41 and the rear side 
and 6 ) . The corresponding engagement portions 37 of the portion 42 are situated , the first coupling plate portion 414 
holder 30 and engagement portions 43 of the cover 40 45 and the first coupling plate portion 424 partially overlap with 
engage with each other , whereby the cover 40 ( = the front each other , and the pair of second coupling plate portions 
side portion 41 and the rear side portion 42 ) is assembled to 415 and the pair of second coupling plate portions 425 
the holder 30 . partially overlap with each other . That is , in whichever 
As shown in FIGS . 20A and 20B , on the top plate portion position in the stretchable and shrinkable range the front side 

411 of the front side portion 41 , an engagement hole 50 portion 41 and the rear side portion 42 are situated , the 
( through hole ) 413 is formed in a central portion in the width portion of coupling of the front side portion 41 and the rear 
direction in the neighborhood of the rear end portion ( the side portion 42 is closed so that the inside and outside of the 
portion to be coupled to the rear side portion 42 ) . Moreover , cover 40 do not communicate with each other . As a conse 
on the rear end portion of the top plate portion 411 , a first quence , even if the cover 40 stretches or shrinks , the 
coupling plate portion 414 is formed in a position slightly 55 condition where the circuit body 20 and the bus bars 25 are 
lower than the top plate portion 411 in a central portion in protected from the outside can be maintained . 
the width direction , and on both sides of the first coupling Further , since the cover 40 is configured so as to be 
plate portion 414 in the width direction , a pair of second stretchable and shrinkable , the degree of absorbing the 
coupling plate portions 415 that are flush with the top plate manufacturing variations and the like at the engagement 
portion 411 are formed . 60 portions 37 of the holder 30 and the engagement portions 43 
On the top plate portion 421 of the rear side portion 42 , of the cover 40 can be made lower than that in a mode where 

a tongue - shaped piece 423 is formed that projects forward the cover 40 cannot stretch or shrink . As a result , the 
from a central portion of the front end portion ( the portion engagement portions 37 of the holder 30 and the engage 
to be coupled to the front side portion 41 ) in the width ment portions 43 of the cover 40 can be made small . 
direction . On a central portion of the upper surface of the 65 ( Protector Fixed to the Cover ) 
tongue - shaped piece 423 , a projection 423a projecting Next , referring to FIGS . 22 to 24A and 24B , a protector 
upward is formed . Moreover , on the front end portion of the 70 fixed to the cover 40 will be described . The protector 70 
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made of resin is provided on the exposed part 213 of the around the axis L intersecting in the assembled direction ( in 
circuit body 20 in order to protect the exposed part 213 of the width direction ) . For this reason , when the single cells 2 
the circuit body 20 . repetitively stretch and shrink in the thickness direction 
As shown in FIGS . 23A and 23B , the protector 70 is ( assembled direction ) and when the positions of the single 

formed of a first accommodation portion 71 , a second 5 cells 2 differ among the manufactured battery assemblies 1 accommodation portion 72 and a coupling portion 73. The 
first accommodation portion 71 has a rectangular plate due to the assembly tolerances of the single cells 2 , the 
shape . Using engagement portions 71a on both sides in the folded portions 231 of the second branch portions 23 bend 
width direction , the first accommodation portion 71 is and stretch , so that the bus bars 25 are movable in the 
assembled from above to be fixed to a front end portion 38 10 thickness direction of the single cells 2 . 
of the holder 30 accommodating the circuit body 20 , so as As described above , the bus bar module 10 is capable of to cover the base portion of the exposed part 213 of the 
circuit body 20. Thereby , the base portion of the exposed easily handling the stretch and shrinkage and the manufac 
part 213 of the circuit body 20 is accommodated so as to be turing variations of the battery assembly 1 substantially by 
slidable in the length direction by the first accommodation 15 the deformation of only the first and second branch lines 22 
portion 71 and the front end portion 38 of the holder 30 . and 23 without the need for any deformation of the main line 

The second accommodation portion 72 is formed of a 21 of the circuit body 20. Moreover , even when a multi 
rectangular plate form upper side portion 72a and lower side plicity of circuit structures are contained , the flexible board 
portion 72b . The upper side portion 72a and the lower side is typically easy to become deformed flexibly with a far 
portion 72b are assembled to each other so as to sandwich 20 smaller force than normal electric wires used for the above 
a central portion of the exposed part 213 of the circuit body described conventional bus bar module . For this reason , the 
20 in the length direction by the upper side portion 72a and assemblability to the battery assembly 1 is significantly 
the lower side portion 72b by using engagement portions improved . Therefore , the bus bar module 10 is excellent in 
72c on both sides in the width direction . Thereby , the central the assemblability to the battery assembly 1 and the con 
portion of the exposed part 213 of the circuit body 20 is 25 formability to the deformation and the manufacturing varia 
accommodated so as to be slidable in the length direction by tions of the battery assembly 1 . 
the second accommodation portion 72 formed of the upper Further , in the bus bar module 10 according to the present side portion 72a and the lower side portion 72b . 

The coupling portion 73 is formed of a plurality of ( in this embodiment , the folded portions 231 are provided in such a 
example , three ) bendable belts that couple the first accom- 30 manner that the lower surfaces of the connection portions 24 
modation portion 71 and the upper side portion 72a of the of the second branch portions 23 are along a surface different 
second accommodation portion 72 . from the lower surface of the main line 21. Therefore , 
As shown in FIG . 22 , the connector 212 situated at the contact between the single cells 2 and the main line 21 can 

leading end of the exposed part 213 is connected to a be suppressed without the provision of a projecting plate or 
connector connection portion 61 of the voltage detector 60 35 the like on the upper surfaces of the single cells 2. Therefore , 
disposed on the upper surface of the cover 40 under a contribution can be made to reduction in height , reduction in 
condition where the exposed part 213 of the circuit body 20 the number of parts , simplification of the manufacturing 
is folded back from the base portion thereof toward the process and the like of the bus bar module 10 . 
upper surface of the cover 40. Under this condition , the Further , in the bus bar module 10 according to the present coupling portion 73 of the protector 70 is curved , and the 40 
second accommodation portion 72 is fixed to the upper embodiment , the second branch portions 23 are formed in an 
surface of the cover 40 by engaging engagement portions S shape provided with the first folded portion 231A and the 

second folded portion 231B . For this reason , even if the 72d on both sides thereof in the width direction ( see also 
FIGS . 23A and 23B ) with engagement portions 416 of the relative positions of the bus bars 25 change in direction any 

cover 40 ( see also FIGS . 20A and 20B , etc. ) . in the length direction of the main line 21 , the change can be 
As shown in FIGS . 24A and 24B , by sliding the circuit followed , and return to the initial position is made possible . 

body 20 with respect to the second accommodation portion Further , in the bus bar module 10 according to the present 
72 , the circuit body 20 can be deformed in a direction away embodiment , the area where deformation such as curving or 
from the coupling portion 73 also under a condition where the like of the second branch portion 23 is regulated is 
the coupling portion 73 is curved and the second accom- formed by the bus bar 25 , and the chip fuse 50 is mounted 
modation portion 72 is fixed to the upper surface of the cover in this area . Thereby , the deformation of the flexible board 
40. That is , the deformation of the circuit body 20 is not in the mounting area of the chip fuse 50 can be suppressed 
prevented . For this reason , not only the connector 212 is without the provision of a conventionally used reinforcing 
movable in the front - rear direction relatively to the cover 40 55 plate or the like . 
but also handling of the circuit body 20 can be made easy . 
( Main Effects of the Present Embodiment ) The present invention is not limited to the above - de 

According to the bus bar module 10 according to the scribed embodiments , and various modifications may be 
present embodiment , the circuit body 20 formed of a flexible adopted within the scope of the present invention . For 
board has the main line 21 that can be disposed on the upper 60 example , the present invention is not limited to the above 
part of the single cells 2 , the first branch portions 22 described embodiment , and modifications , improvements 
extending outward from the side portions of the main line and the like are possible as appropriate . Besides , the mate 
21 , and the second branch portions 23 connecting with the rials , shapes , dimensions , numbers , disposition positions 
first branch portions 22 and extending parallel to the 65 and the like of the elements of the above - described embodi 
assembled direction of the single cells 2. The second branch ment are arbitrary as long as the present invention is 
portion 23 is provided with the folded portion 231 folded attained , and are not limited . 
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Now , features of the above - described embodiment of the a connection portion ( 24 ) provided in a position closer to 
structure of connection among the circuit body , the bus bar a distal end of the branch line than the folded portion and 
and the electronic , and the bus bar module 10 according to configured to be connected to the bus bar ; 
the present invention is briefly summarized and listed in the a connection portion ( 24 ) provided in a position closer to 
following [ 1 ] to [ 5 ] : a distal end of the branch line than the folded portion and 
[ 1 ] A structure of connection among a circuit body , a bus bar configured to be connected to the bus bar ; and 
and an electronic element , the connection structure being an electronic element ( 50 ) attached to a mounting surface provided with : of the connection portion so as to connect the bus bar and the a circuit body ( 20 ) configured by a flexible board on wiring pattern , which a wiring pattern ( 204a , 204b ) is provided ; wherein at the connection portion ( 24 ) , the circuit body , a bus bar ( 25 ) attached to a mounting surface of the circuit the bus bar and the electronic element are connected by the body ( 20 ) ; and connection structure according to any one of the above [ 1 ] an electronic element ( 50 ) attached to the mounting to [ 4 ] . surface so as to connect the bus bar ( 25 ) and the wiring 
pattern ( 204a ) , What is claimed is : wherein the bus bar ( 25 ) has a fixed portion ( 252 ) extend 
ing along the mounting surface ; 1. A structure of connection among a circuit body , a bus 

wherein the fixed portion ( 252 ) is fixed to the mounting bar and an electronic element , the connection structure 
surface so that a restricted area which restricts deformation comprising 
of the mounting surface is formed in a periphery of the fixed 20 a circuit body configured by a flexible board on which a 
portion ( 252 ) ; and wiring pattern is provided ; 

wherein the electronic element ( 50 ) is arranged in the a bus bar attached to a mounting surface of the circuit 
restricted area and is fixed to the mounting surface . body ; and 
[ 2 ] In the connection structure according to the above [ 1 ] , an electronic element attached to the mounting surface so 

the fixed portion ( 25 ) of the bus bar has a first portion 25 as to connect the bus bar and the wiring pattern , 
( 252a ) extending in a direction along the mounting surface wherein the bus bar has a fixed portion projecting from a 
and a pair of second portions ( 252b , 252c ) extending in a bus bar body and extending along the mounting sur 

face : direction intersecting with the first portion ( 252a ) and along 
the mounting surface ; and wherein the fixed portion is fixed to the mounting surface 

the first portion ( 252a ) and the pair of second portions 30 so that a restricted area which restricts deformation of 
( 252b , 252c ) are fixed to the mounting surface so that the the mounting surface is formed in a periphery of the 

fixed portion ; restricted area is formed in a part sandwiched between the wherein the electronic element is arranged in the pair of second portions ( 252b , 252c ) . restricted area and is fixed to the mounting surface ; [ 3 ] In the connection structure according to the above [ 1 ] or 
[ 2 ] , wherein the fixed portion of the bus bar has a first portion 

the electronic element ( 50 ) is attached to the mounting extending in a direction along the mounting surface and 
surface so as to connect the fixed portion ( 25 ) and the wiring a pair of second portions protruding from the first 
pattern ( 204a ) . portion and extending in a direction intersecting with 
[ 4 ] In the connection structure according to any one of the the first portion and along the mounting surface ; and 
above [ 1 ] to [ 3 ] , wherein the first portion and the pair of second portions 

the fixed portion ( 25 ) is higher than the electronic element are fixed to the mounting surface so that the restricted 
( 50 ) in a thickness direction of the circuit body ( 20 ) ; and area is formed in a part sandwiched between the pair of 

second portions . the connection structure further being provided with : 
a sealing member ( 28 ) that is arranged in the restricted 2. The connection structure according to claim 1 , 

area formed by the fixed portion ( 252 ) and covers the 45 wherein the electronic element is attached to the mounting 
electronic element ( 50 ) so as to isolate the electronic ele surface so as to connect the fixed portion and the wiring 
ment ( 50 ) from an outside . pattern . 
[ 5 ] The bus bar module ( 10 ) configured to be attached to the 3. The connection structure according to claim 1 , 
battery assembly ( 1 ) having a plurality of single cells ( 2 ) wherein the fixed portion is higher than the electronic 
which are assembled to each other along a first direction ( an 50 element in a thickness direction of the circuit body ; and 
assembled direction ) , the bus bar module ( 10 ) being pro the connection structure further comprising : 
vided with : a sealing member that is arranged in the restricted area 

a circuit body ( 20 ) configured by a flexible board on formed by the fixed portion and covers the electronic 
which a wiring pattern is provided ; element so as to isolate the electronic element from an 

outside . a bus bar ( 25 ) configured to be connected to an electrode 55 
of each of the single cells ; and 4. The connection structure according to claim 1 , 

a holder ( 30 ) configured to hold the bus bar and being wherein the first portion and the pair of second portion 
stretchable and shrinkable in the first direction , form an L shape around the restricted area . 

wherein the circuit body ( 20 ) includes : 5. The connection structure according to claim 1 , 
a belt - like main line ( 21 ) that extends in the first direction ; 60 wherein the fixed portion of the bus bar has a third portion 
a belt - like branch line ( 22 , 23 ) that extends from the main extending in the direction intersecting with the pair of 

line so as to branch from the main line , a part ( 23 ) of the second portions ; and 
branch line ( 22 , 23 ) extending in the first direction and wherein the pair of second portions is disposed between 
including the folded portion ( 231 ) having a shape folded the first portion and the third portion to form a rectan 
back around the axis ( L1 , L2 ) intersecting with the first 65 gular shape around the restricted area . 
direction ; and 
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